This paper presents results from a segmentation analysis of the emerging market for Electric Vehicles (EVs). Data has been sourced through the application of a self-completion household questionnaire distributed over two cities in the United Kingdom (UK). A two stage cluster analysis methodology has been followed to identify market segments in a dataset of UK drivers. Five unique segments have been identified in the analysis and are characterised by their preferences for EVs, socio-economic characteristics, current car details, and socio-psychological profiles. These segments hold a range of different EV preference levels, from those who appear unwilling to adopt an EV to those which are clearly attracted to EVs. Moreover, the features of these segments suggest that segments might be attracted to or repelled from EVs for different reasons. These results demonstrate that a significant degree of consumer stratification is present in the emerging market for EVs, with the possible implication being that policy interventions at the segment, as opposed to market, level may prove more effective due to their ability to cater for the nuances of important segments.
INTRODUCTION
Electric Vehicles (EVs) represent an innovation in automotive technology whereby the powertrain of the vehicle operates partly or solely from electricity stored in an on-board battery pack (van Vliet et al. 2010; IEA, 2011; Dijk et al. 2013) . EVs have the potential to improve the energy efficiency, energy security and reduce the carbon intensity of passenger vehicle transport (Contestabile et al. 2012; Odeh et al. 2013) . The diffusion of EVs into the mainstream vehicle fleet is regarded as a primary means through which the environmental sustainability of the United Kingdom's (UK) transport system will be improved (DfT, 2009; Schwanen et al. 2011; OLEV, 2013) . This diffusion has been further clarified through an appreciation of how the transport system may transition onto a low carbon trajectory (Geels, 2012; Whitmarsh, 2012; Epprecht et al. 2014) and what that trajectory may involve for the passenger vehicle market (Struben and Sterman, 2008; van Bree et al. 2010; Offer et al. 2011; Köhler et al. 2013 , Steinhilber et al. 2013 ).
The Committee on Climate Change (2013) has recommended that all cars sold in the UK after 2035 be ultra low emission vehicles in order for a zero carbon car fleet to be attained by 2050. Realising such an objective will require significant annual increases in the number of new EVs being registered. The UK Government has implemented a series of demand side polices in an effort to accelerate the diffusion of EVs into the national fleet (OLEV, 2011; OLEV, 2013; Morton et al. 2014) . Firstly, financial incentives have been provided which aim to reduce the total cost of ownership attributed to an EV.
Secondly, information campaigns have been conducted to raise awareness and to assist consumers in making informed decisions in reference to EVs. Thirdly, schemes to install EV charging infrastructure in public places have been initiated in an effort to overcome anxieties concerning the ability to recharge EVs. However, with the sales of EVs in the UK amounting to only 0.12% of total new car registrations in 2013 (DfT, 2014) , it is clear that a step-change in demand for EVs is required.
With the market for EVs required to grow rapidly over the next twenty years, an important question to consider relates to where the increase in demand is likely to originate from. In the study reported in this paper, an evaluation of the consumer structure in the emerging market for EVs in the UK is produced to provide guidance on this issue. The research was timed to coincide with the introduction of EVs into the mainstream automotive market and thus represents an analysis of consumer structure at a crucial phase of market development. The structure is framed through a market segmentation analysis which partitions consumers into groups based on similarities in key characteristics. This partitioning presupposes that certain consumer segments are likely to be attracted towards or repelled from EVs for different reasons. This presumption is assessed from both a psychographic approach, which considers the significance of attitudes, values and receptivity to innovations alongside a demographic approach which evaluates the importance of socio-economic and existing car ownership characteristics. A detailed profiling of the consumer segments which are forming in the early market for EVs will likely allow for an appreciation of how they differ in their ancillary characteristics which may provide insights regarding the development of tailored sub-market strategies intended to respond to the distinct features of the segments. In this sense, market segmentation analysis allows for the understanding of consumer response to EVs to progress beyond the findings from research which focus on the generalisations which hold true for all customers (Jansson et al. 2011; Al-Alawi and Bradley, 2013; Schuitema et al. 2013; Morton et al. 2016a ) to a position which appreciates the nuances and distinctions of consumer groups.
Data to conduct the analysis has been collected through a self-completion household questionnaire distributed in the cities of Dundee and Newcastle upon Tyne in the UK. A two stage cluster analysis is employed to identify consumer segments, with a hierarchical analysis utilised to determine the optimum number of clusters followed by a K-means solution to further refine the output. To assist in structuring the study, three specific issues are considered; firstly, covering whether or not distinct consumer segments are forming in the emerging market for EVs; secondly, defining the features of any distinct segments identified; and thirdly, reflecting on what insights the findings of the analysis offer for policy in this area.
In the following section, an overview of the existing literature in the demand for EVs is offered which assists in framing the contributions made in this paper. The paper progresses by outlining the methodology followed before presenting the results of the analysis. To conclude the paper, the findings of the analysis are discussed and a number of policy relevant conclusions are put forward.
PAST RESEARCH
Recent interest in EVs represents only a renewal of an extended history of activity surrounding this technological innovation (Høyer, 2008) , partially motivated by the presence of hype cycles in this market which inflate expectations concerning market potential (Bakker, 2010) . Initial research in EV demand (some 30 years ago) utilised econometric models to identify a number of prominent barriers to adoption associated with EV price premiums, high discount rates of operating costs and anxiety towards reductions in vehicle range (Beggs et al. 1981; Calfee, 1985) . Moreover, with mainstream consumers purchasing a new car tending not to consider greenhouse gas emissions to be particularly important in their purchasing decisions (Caulfied et al. 2010) , one of the unique benefits of EVs has often proven to be inhibited. These identified limitations coincided with low expectations regarding the future potential of the EV market (Train, 1980; Lieven et al. 2011 ) which have generally been validated by observed EV sales rates.
The requirement for EVs to attain price parities with market alternatives is considered a necessity for widespread EV adoption (Larson et al. 2014) , with Eggers and Eggers (2011) forecasting EVs as having the potential to achieve 25.8% of all new car sales in the German market in 2018 under conditions of price parity, decreasing to 8.2% if EVs have a 20% purchase premium. A similar result is observed by Krause et al. (2016) , whose assessment of vehicle preferences in the USA found that 44% of consumers would select a pure battery EV under the conditions of price and performance parities. The high costs associated with the production of EV battery packs are often cited as the primary source of EV price premiums and thus one of the main inhibitors of adoption (Axsen et al. 2010; Hidrue et al. 2011) .
Examining the future cost trajectories of EV battery packs, Cluzel and Douglas (2012) find that, by 2030, costs of production have the potential to decrease to $215 per kilowatt hour with similar estimates noted by Offer et al. (2010) who found that, by 2030, EVs have the potential to exhibit significantly lower lifecycle costs compared to conventional internal combustion engine vehicle.
However, Egbue and Long (2012) argue that the attainment of price parities between EVs and conventional internal combustion engine vehicles (ICEVs) represents only part of the solution to unlocking mainstream market demand for EVs. Their analysis of Technology Enthusiasts, who are considered to represent an important group in the early diffusion of EVs, indicates that EVs will need to be perceived as technically superior to ICEVs for this group of consumers to consider adoption. The argument of Egbue and Long (ibid.) is supported by the findings of Graham-Rowe et al. (2012) , whose qualitative investigations of the response of mainstream car drivers to experiences with EVs suggests that drivers tend to evaluate EVs in comparison to the technical performance levels of ICEVs. Thus, the emergence of widespread demand for EVs will likely be contingent on EVs attaining both price and performance parities with ICEVs.
Following an assumption that such price and performance parities are realised and that demand for EVs grows substantially in the future, attention is shifting towards understanding the likely nuances and dynamics of this demand (Lieven, et al. 2011; Shepherd et al. 2012; Zubaryeva et al. 2012; Plötz et al. 2014) . With the importance of accounting for the idiosyncrasies of different groups in the transport market well established (Anable, 2005; Burkhardt and Milard-Ball, 2006; Barr and Prillwitz, 2012; Al-Alawi and Bradley, 2013; Budd et al. 2014; Fürst, 2014) , it is assumed that exploring the response of different market segments to EVs will likely prove rewarding. Specifically related to the focus of this paper, some preliminary research on the consumer structure of the EV market has already taken place. Offering initial guidance on this topic, Kurani et al. (1996) explored the automotive market in California through a reflexive empirical study in an attempt to identify the optimum market segment for EVs. Their analysis uncovered a substantial potential segment of adopters, referred to as Hybrid Households due to their ability to integrate an EV into a multi-car fleet. These Hybrid Households tend to consider the ability of EVs to be recharged at home to be a primary attraction which more than offsets the reduced range of EVs vis-à-vis conventional ICEVs.
Whilst the effectiveness of fiscal policies to incentivise the adoption of low emission vehicles has been investigated at the market level (Ewing and Sarigöllü, 1998; Diamond, 2009; Ryan et al. 2009; Harrison and Shepherd, 2013; Sierzchula et al. 2014 ), Borthwick and Carreno (2012) demonstrate that market segments are likely to have different responses to incentives. Their findings indicate that a segment of hesitant adopters, referred to as Go-With-The-Flow-Greens, are susceptible to changes in situational factors and could potentially be encouraged towards pure battery EV adoption through fiscal incentives. Examining the stratification of individuals who participated in a trial of pure battery EVs, Skippon and Garwood (2011) identified four clusters of participants based on their levels of personal involvement with cars and their concerns about the environment. The results of their analysis reveal that the cluster which exhibits low levels of car interest yet high concerns for the environment is the most likely to consider adopting an EV. Investigating the spatial distribution of potential EV adopters, Campbell et al. (2012) applied cluster analysis to census data in order to identify possible uptake hotspots in a large metropolitan area in the UK. The findings of their analysis suggest that suburban areas are likely to represent locations of initial EV diffusion whilst there is a low degree of adoption potential in urban areas. The results of Campbell et al.'s (ibid.) study have been supported by the findings of Namdeo et al. (2014) who considered the spatial location of potential plug-in EV adopters in a metropolitan region of the UK through an examination of journey-to-work profiles and socio-economic characteristics. Their analysis suggests that a citizen cohort labelled Corporate Chieftains, who are primarily located in suburban areas and are characterised as individuals who are senior managers living in detached houses, represent the consumer group most likely to adopt an EV.
Recently, research examining consumer stratification in the early market for EVs has progressed by offering more detailed perspectives concerning the characteristics and distinctive features of segments which exist across a spectrum of EV preference levels. An in-depth assessment of the potential market for EVs in the UK is offered by Anable et al. (2016) , whose analysis identifies the presence of eight segments from a large-scale survey of car buyers. These segments are distinguished by a number of prominent characteristics including the degree to which EVs are viewed as being consistent with personal identity, the level of anxiety felt concerning the operation of EVs, perceived difficulty in recharging an EV, the amount they are willing to pay in order to reduce the environmental damage of car use and the symbolic motivations they assign to EV ownership inclusive of status and social acceptability. Interestingly, socio-economic characteristics prove to be insufficient in separating the identified segments, with the analysis stressing the importance of less tangible issues such as attitudes concerning EV performance, personal image and enthusiasm for technology.
A similar approach to evaluating the stratification in the early market for EVs is offered by Axsen et al. 
METHODS
The methodology section is composed of three parts. Firstly, a description of the nature and importance of market segmentation analysis is offered followed by an overview of the segmentation approach taken in this study. Secondly, the statistical approach utilised to apply the segmentation analysis is described. Thirdly, the data collection technique employed to attain the dataset evaluated in the analysis is detailed.
Market Segmentation

Background
Offering initial guidance on how the heterogeneity of demand can be accounted for in economic models of imperfect competition, Smith (1956, p. 5) describes market segmentation as "based upon developments on the demand side of the market and represents a rational and more precise adjustment of product and marketing efforts to consumer and user requirements". Since Smith's (ibid.) initial description of the concept, market segmentation quickly became a widespread strategy in academic and applied marketing, allowing firms to pursue price discrimination strategies in heterogeneous markets (Wind, 1978) . In essence, market segmentation assumes that the demand for certain goods and services is likely to exhibit some degree of consumer stratification, with distinct groups of consumers sharing similarities in their characteristics and preferences. Initially, these similarities in the characteristics of consumers were primarily evaluated by demographic features such as age profiles, formal education levels and household compositions. Whilst these features are easily observable and can be quickly deployed in sales environments, they can be rather coarse in their categorisation of consumers and may not be effective when applied in niche market environments.
In an effort to attain more detailed descriptions of market segments and their orientations to particular goods and services, marketers began to augment demographic features with psychographic profiles (Wells, 1974) , which cover measurements of psychological constructs such as attitudes, values and personality traits. Lin (2002) argues that the combined application of demographic and psychographic characteristics in market segmentation allows for the development of sub-market strategies which can cater for the particular nuances of consumer groups. Exploring consumer evaluations for environmentally friendly products, Straughan and Roberts (1999) compare the usefulness of demographic and psychographic characteristics, with their results suggesting that psychographic features are more effective in explaining ecologically conscious consumer behavior.
From this observation, Straughan and Roberts (ibid.) recommend that psychographic characteristics should be used in the profiling of consumer segments in the markets for environmentally friendly products.
Overview of Segmentation Approach
In Wind's (ibid.) review of the early segmentation literature, he notes that researchers have tended to base their studies around either an a priori separation of individuals (often based on a single defining feature) or an empirical design based on cluster analysis. Early applications of market segmentation through cluster analysis seemed to grow rapidly ahead of the empirical understanding of the technique and without a firm theoretical basis. Punj and Stewart (1983) provided clarification on this issue in an effort to alleviate the confusion by producing a series of guidelines on the appropriate application of cluster analysis. However, Dibb and Stern (1995) express persisting concerns related to the reliability of segmentation solutions based on cluster analysis, arguing that researchers need to ensure that their approach is based on theoretical principles to avoid spurious results.
Responding to these concerns, the segmentation analysis presented in this paper is built out of a previously applied conceptual framework which identified psychographic antecedents to attitudes towards EVs (Morton et al. 2016a ) and preferences towards EVs (Morton et al. 2016b ). The segmentation analysis offers fresh insights by illustrating that antecedents which have a universal effect over the demand for EVs are likely to be few in number (such as attitudes towards environmental concern) and that exploring the characteristics of market segments offers a more nuanced perspective on how consumers are forming opinions of and preferences towards EVs. The psychographic constructs contained in this framework originate from theories concerning consumer responsiveness to innovations, theories of environmental behavior and antecedents to EV preferences identified in past empirical research. These constructs are summarised in Table 1 (with the specific configuration of the constructs detailed in Table 7 in the appendix) and are briefly defined in the following paragraphs with citations to theoretical and supporting literature. These constructs are combined with an inventory of socio-economic and current car details to allow the segmentation to generate profiles which are rich in psychographic and demographic detail.
Powertrain Preferences: representing the focal issue of the research, the inclusion of stated powertrain preferences allows the analysis to characterise the identified segments in accordance with their likelihood to consider an EV. In order to make this a realistic assessment, a range of different propulsion systems are included in the assessment, including petrol and diesel engines through four EV options which differ in their degrees of electrification in the powertrain. With expressed preferences towards EVs being a common framing for research which considers consumer reaction to these vehicles (Al-Alawi and Bradley, 2013) their inclusion in the segmentation analysis allows the results to be considered in reference to past evaluations of EV demand. (Franke and Krems, 2013; Graham-Rowe et al. 2012) , the inclusion of these issues in the market segmentation allows for an appreciation of how functional evaluations of EVs varies across consumer groups.
Car Attitudes: the attitudes an individual holds towards cars in general have been measured across a number of aspects. These aspects cover expressed concerns regarding the environmental consequences of car use, interest in automotive technology and the perceived importance placed on car ownership which past research has indicated represent salient issues in consumer evaluations of clean fueled vehicles (Sangkapichai and Saphores, 2009; Ozaki and Sevastyanova, 2011; Krupa et al. 2014; Plötz et al. 2014) . The inclusion of these issues allows the analysis to simultaneously consider the views which consumer groups hold towards EVs specifically and cars in general.
Car Meanings: car ownership and use is often connected with a series of meanings which transcend simple assessments of their functional characteristics to include such issues as symbolic associations and emotional attachments (Dittmar, 1992) . These meanings have been found in past research to be central issues in how car use is interpreted by drivers (Steg, 2005) and also useful in understanding consumer assessments of plug-in EVs (Schuitema et al. 2013 ) and hybrid vehicles (Heffner et al. 2007 ).
Thus, it is likely that these issues will vary across consumer groups which are more or less likely to consider the purchase of an EV.
Consumer Innovativeness: with EVs representing an assemblage of advanced automotive technology, there is the possibility that they might be attractive to technology enthusiasts. To evaluate this proposition, measurements of consumer innovativeness across two different levels of abstraction have been taken. Firstly, innate innovativeness (which considers the degree to which an individual has a predisposition to being attracted to technology) has been measured across key psychological and sociological determinants (Midgley and Dowling, 1978; Rogers, 2003; Roehrich, 2004) . Secondly, acquisitive innovativeness (which monitors technology ownership) has been measured to determine the quantity of technology currently owned and the quantity desired to be owned across common household and consumer technologies.
Life Principles: the principles which individuals use to govern their lives can be considered to represent core dimensions of character. Whilst the concept of life principles can be quite broad, past research has identified a stable structure of three principles (which cover egoistic, biospheric and altruistic dimensions of principles) to be useful when considering environmental behavior (de Groot and Steg, 2008) . Jannson et al. (2011) illustrates that these principles can be of use in distinguishing EV adopters from non-adopters. These life principles have been included in the segmentation analysis to consider the core character of the identified segments.
Cluster Analysis
In the study reported in this paper, a two stage cluster analysis, based on the approach outlined by Mooi and Sarstedt (2011) , was selected to identify segments of car owners. In the first stage, a hierarchical cluster procedure was employed using Ward's distance measurement (Everitt et al. 2009) in order to attain an understanding of how the dataset was partitioning. A visual inspection of the Dendogram and an application of the Variance Ratio Criterion (Caliński and Harabasz, 1974; Kryszczuk and Hurley, 2010) were utilised to determine the appropriate number of segments to base the final solution on to achieve intra-cluster homogeneity and inter-cluster heterogeneity. The Variance Ratio
Criterion utilises the between group sum of squares (BGSS), within group sum of squares (WGSS), number of clusters (N) and number of observations (K) with its formulaic expression reported in equation 1. In the second stage, the initial cluster centroids calculated in the hierarchical solution were used as seed points for a K-means analysis (Hartigan and Wong, 1979) which is used to identify the final clusters utilised in the market segment description.
In order for a cluster analysis to be specified, a group of segmentation variables requires to be identified to allow the analysis to evaluate the relative degree of separation between respondents. In the analysis reported in this paper, eight segmentation variables are utilised. The selection of these variables was driven primarily by the expressed preferences towards EVs, including preference levels of Plug-in Hybrid EVs and Pure Battery EVs alongside variables which share significant correlations to these expressed preference levels (these variables are highlighted in Table 1 ). In this sense, the segmentation presented in this paper is principally a preference based segmentation, similar to that of Axsen et al. (2015) , who utilised responses from a stated preference EV choice experiment to partition respondents, and that of Nayum et al. (2016) , who employed revealed preferences for car type as segmentation variables.
Tests of difference were employed to determine if the segments exhibit statistically significant differences from each other. The tests of difference used varied dependent on the nature of the specific variable under examination, with a combination of Pearson's chi-square and Kruskal-Wallis tests utilised. From a total of 30 descriptive variables included in the dataset, 24 were found to demonstrate statistically significant differences between segments. This finding suggests that distinct market segments have been identified by the analysis. The degree to which each segment loads onto a particular variable has been calculated in two primary ways. In terms of categorical variables (such as age and education level), segments are defined by the proportion of their assigned respondents which are associated with specific categories. For continuous (such as construct loadings) and ordinal (such as preference levels) variables, the average value for the respondents assigned to a specific segment has been calculated.
Data Collection
In order to attain the dataset necessary to conduct the statistical analysis, a self-completion household questionnaire was distributed over the cities of Dundee and Newcastle upon Tyne in the UK. This survey contained 17 separate sections, which were ordered in such a way as to elicit behaviors and attitudes towards cars in general to begin with, followed by more focused assessments of preferences and opinions regarding EVs in particular. To attract a range of respondents, the covering letter to the survey did not allude to EVs but rather described the survey as primarily interested in opinions about cars. In order to ensure respondents were not expressing views on a technology which they have no knowledge of, an information pack was provided that contained details concerning the technical performance of EVs and how they differ compared to conventional (i.e. petrol and diesel engine) vehicles.
A stratified random sampling approach was followed to attain the dataset with the Index of Multiple Deprivation (IMD), which is a composite indicator including measurements of household income, employment, health, education, crime and quality of the living environment available at lower super output level of spatial resolution, utilised as a partition metric (DCLG 2010; ONS 2009 ). Three locations representing low, medium and high scoring areas on the IMD were identified in each of the two cities with questionnaires being randomly distributed over these locations. Distribution areas were selected based on the IMD's spatial variation within the cities with an equal count approach used to separate low, medium and high areas whilst the random distribution involved selecting every other street from arterial roads and then every other household on the selected streets. To incentivise response, respondents were entered into a draw with the chance to win two £50 gift vouchers. In total, 4,000 paper questionnaires were evenly distributed across the two cities during the winter of 2011-2012 from a single drop-and-return approach with a total of 506 completed surveys returned, representing a response rate of 13.4% for the Newcastle distribution and 12.0% for the Dundee distribution. At the time of the data collection, no respondent to the survey in either city owned an EV. A comparison of a number of primary characteristics of the sample attained from the survey distribution to car owners taken from the UK's National Travel Survey (DfT, 2013) is shown in Table 2 .
This comparison indicates that, for certain characteristics (e.g. household cars and household composition), the sample appears to provide a close fit to UK car owners, though for other characteristics (e.g. gender and age profiles) there is a clear separation. This separation has the potential to bias the analysis presented in the paper. For instance, the low degree of sampling of young drivers (younger than 39 years old) might lead to this demographic cohort being underrepresented in the analysis. In an effort to correct for this potential bias, a univariate post-stratification weighting has been calculated from the observed differences between the sample attained and UK car owners reported in Table 2 . This weighting has then been applied to the analysis reported in this paper in order for it to more accurately reflect the population of interest.
RESULTS
Cluster Analysis Solution
The Dendrogram calculated from the hierarchical stage of the cluster analysis is illustrated in Figure 1 and depicts the agglomeration of the sample (reading from left to right) into clusters of respondents.
The Dendrogram is useful in visualising the manner in which the sample can be partitioned and the relative distance between each potential cluster solution. For instance, a significant degree of segment merging occurs between the distance 0 to 5 (horizontal axis), with the analysis displaying an increased degree of stability (characterised by extended distances between cluster merging) beyond this point. Criterion are presented in Table 3 and indicate that a five cluster solution proves optimal at producing inter-cluster heterogeneity and intra-cluster homogeneity. The centroids from the five cluster solution of the hierarchical analysis are further refined in a K-means analysis which required eleven iterations to reach stabilisation. 
Market Segment Description
In this section, the market segments identified in the cluster analysis are described. To assist with the interpretation of the results, each of the five identified segments has been assigned a name which is shown in Table 4 alongside the relative size of each of the segments. To begin the description, the powertrain preference structures of the identified segments are displayed followed by their socioeconomic characteristics and current car details. To conclude this section, an illustration of the psychographic profiles of the segments is offered which highlights differences in their attitudes and values. The powertrain preference structures for each of the segments identified in the analysis are presented in Figure 2 . A significant degree of variation in preference levels can be clearly observed, with the Environmental Cynics and Weekend Drivers having distinctly low preferences for the four EV options whilst Keen Greens and Early Adopters display the highest EV preference levels. Falling between these two groups, Car Enthusiasts exhibit relatively moderate EV preferences with a greater propensity to select the Diesel option. The socio-economic characteristics of the identified segments are presented in Table 5 . These attributes often form the basis of most traditional market segmentation analyses due to their ability to link with population census data and their ease of transfer into sales and marketing environments.
Examining the socio-economic profiles of the segments, it is apparent that Early Adopters and Car
Enthusiasts tend to hold the highest levels of academic qualification with the individuals placed into Shifting the focus to the details of the cars the segments drive, Table 6 displays the segment loadings on the characteristics of the household's main car. Here, a lower degree of difference is observed between the segments, suggesting that characteristics of the current car may not be a good indicator of preferences towards EVs. Environmental Cynics appear to be the most likely to be multicar households, with the highest propensity to own 3 or more cars, whereas Weekend Drivers tend to be single car households. Early Adopters seem to drive their cars the most whilst Weekend Drivers have the lowest levels of annual mileage. Concerning how much each segment tends to pay when purchasing a car, Weekend Drivers have a propensity to spend the least, perhaps due to their relatively low car mileage, whilst Car Enthusiasts are more inclined to spend a comparatively large sum when purchasing a car, likely linked to their relatively high levels of household income.
One of the novel attributes of the research reported in this paper is offered by the further description of the identified segments through an examination of their psychographic profiles (outlined in section Figure 3 . Generally, the attitudes that the segments hold regarding the instrumental capabilities of EVs (constructs EVA: N and EVA: P) tend to correspond with their preferences towards these vehicles. The
Environmental Cynics and Weekend Drivers have an inclination to display negative attitudes towards
EVs (such as considering EVs to lack reliability and holding concerns over EV safety) whilst the Early Adopter segment is strongly adverse to this assignment. Moreover, the Keen Greens and Early Adopter segments appear to load positively on the construct EV Attitudes: Positive, indicating that these segments consider EVs to offer sufficient range, adequate performance and that they value the ability to recharge EVs at home. The consumer innovativeness of the identified segments is evaluated across two different levels of abstraction. Firstly, acquisitive innovativeness has been measured by noting the total quantity of household and consumer technology owned and desired to be owned in the near future with the cluster loadings on these variables displayed in Figure 4 . There appears to be a distinct overlap between these two variables, with the Car Enthusiasts both owning the most and desiring the most household and consumer technology whilst the Weekend Drivers own and desire the least. At a higher level of abstraction, consumer innovativeness has also been approached in this paper by measuring the psychological and sociological determinants of innovativeness, which is generally referred to as innate innovativeness (Roehrich, 2004) , with the segment loadings on the constructs measuring this concept displayed in Figure To conclude the psychographic profiling, the value structures of the segments have been measured.
Three life principles are considered including biospheric (LP: B), egoistic (LP: E) and societal (LP: S) value structures. In terms of biospheric principles, which measure the tendency to consider preventing pollution and protecting the environment to be important, the Keen Greens and Early Adopters are likely to load positively whilst all of the other identified segments display negative loadings. In terms of egotistic principles, which incorporate issues such as a desire for personal wealth and power over others, it is apparent that Car Enthusiasts display a distinctly high loading on this construct with Environmental Cynics and Early Adopters also loading positively whereas the remaining segments tend to exhibit negative loadings. 
DISCUSION
The five market segments identified in the cluster analysis have the potential to offer a series of insights regarding the structure of demand in the emerging market for EVs. Firstly, the analysis indicates the presence of preference heterogeneity across a typology of consumer groups (Axsen et al. 2015) , implying that demand for EVs will likely originate from a sequence of different segments as the market matures. One implication of this preference heterogeneity is that models which forecast demand for EVs into the future (Eggers and Eggers, 2011; Musti and Kockelman, 2011; Shepherd et al. 2012 ) could be augmented through an appreciation of which market segment is likely to become active at which time horizon. Indeed, this combination of market segmentation and forecasting analysis could provide rich descriptions of potential EV adoption trajectories by noting the temporal dynamics of demand and the consumer structures underpinning these dynamics.
Secondly, the analysis supports the view that an archetypical early EV adopter may not be present (Anable et al. 2016) , and that the initial demand for EVs could originate from a set of niche consumer groups which are similar in certain characteristics yet distinct in others. This finding shares similarities to those made by Axsen et al. (2015) , who note that disaggregating potential early adopters of EVs into sub-groups illustrates a varied pattern of lifestyle profiles, potentially indicating that the factors motivating the purchase of an EV might have different orders of importance across different groupings of early adopters. To elaborate this point, consider the structure of the Early Adopter and Keen Green segments which both display EVs preference levels which are similar to their preference levels for conventional powertrains, indicating these segments may represent innovators in this market. These segments are quite comparable in their socio-economic and current car characteristics, though Keen Greens represents somewhat older drivers whilst Early Adopters are more likely to hold a university level education and have annual household incomes in excess of £50,000. Moreover, both segments are concerned about the environmental implications of car use, are motivated by biospheric life principles and hold positive opinions regarding the instrumental capabilities of EVs.
However, these segments are also different in a number of important aspects, with Early Adopters displaying relatively high levels of innate and acquisitive innovativeness whereas Keen Greens exhibit distinctly low levels of innovativeness across both levels of abstraction. Thus, the motivation for Keen
Greens to consider purchasing an EV for their next car is unlikely to originate from their degree of innovativeness. Moreover, with Keen Greens exhibiting a large negative loading on the construct Car Meanings: Symbolism and Emotion, it is possible that the high EV preferences displayed by this segment might be motivated by their dissatisfaction with conventional cars. Conversely, given the comparatively high scores for innate and acquisitive innovativeness displayed by the Early Adopters, it can be proposed that their relatively high preferences for EVs may also stem partially from an attraction to the advanced technologies which these vehicles incorporate. The inclusion of both 'push and pull' measures of this kind is surprisingly rare in studies on EV adoption which do not necessarily calibrate the attractiveness of EVs against the incumbent ICEV technology. This is particularly important given the fact that ICEVs are improving in terms of fuel efficiency and performance in parallel with innovations in the EV market.
Thirdly, the analysis implies that the augmentation of psychographic profiling with traditional socioeconomic characteristics provides a detailed description of the distinct features of the identified segments (Straughan and Roberts, 1999; Anable et al. 2016 ). This detailed description offers insight concerning the motivations behind the expressed EV preference levels of the different segments. The
Car Enthusiast segment represents a case in point, being a highly distinctive segment, spending considerably more than other segments when purchasing cars, are the most likely to own a diesel car and cars with a large engine displacement, indicating a taste for car performance. Moreover, Car
Enthusiasts tend to assign a significant degree of symbolic and emotive meaning to car ownership, thinking of their cars as an extension of their identity and a way to improve their mood. This segment scores highly on both measurements of consumer innovativeness, owning and desiring the most household technology whilst exhibiting the largest loadings on the constructs measuring the psychological and sociological determinants of innate innovativeness. However, this innovativeness does not appear to be transferring to the EV market, perhaps as a result of this segment's lack of concern for biospheric values and scepticism relating to the instrumental attributes of EVs. Thus, whilst Car Enthusiasts are generally innovative individuals who desire to own new technologies, they are unlikely to adopt an EV, at least in the near-term, as they may consider these vehicles not to match their personas. This segment has some similarity with the Conventional Sceptics segment found in the recent UK-based Anable et al. (2016) study, but provides a more detailed understanding of how generalised innovativeness tendencies might currently lead to active avoidance of EVs when combined with these other functional and symbolic motives. Secondly, the degree to which the findings of the analysis can be transferred to other national markets is questionable. Transferability of findings relating to EV attitudes and preferences across countries and cultures has been studied empirically to a very limited extent. For instance, Barbarossa et al. (2015) contrasted intentions to adopt EVs in three countries and found that the role of green self identity was diluted where uncertainty avoidance was high (e.g. Belgium) but played a strong role in combination with low uncertainty avoidance (e.g. Denmark). Helveston et al. (2015) found responses to incentives for EVs to differ between the US and China, with the supply of BEVs being relatively restricted so far in China and therefore commanding higher status and a willingness to pay a premium.
Thirdly, many studies of EV adoption, including this one, fail to examine the antecedents to different variants of plug-in vehicle technology separately (e.g. plug-in hybrids versus full battery electric vehicles). However, several studies have separated out these powertrains and found that different consumer characteristics correlate with different powertrains. For instance, Vergis and Chen (2015) found environmentalism and vehicle miles travelled to be less influential on PHEV compared to BEV preferences. Axsen et al. (2015) identified segments with very different preferences for HEVs, PHEVs and BEVs and similarly, Anable et al. (2016) found a discrete segment with a positive attitude and high intention to adopt PHEVs, but a lower than average evaluation of BEVs. Again, an expansion of this study with its particular emphasis on psychographic characteristics would benefit from a separate examination of the role of these constructs for different powertrains. Fourthly, with this analysis relying on the application of a significant number of hypothesis tests in order to identify the differences which exist between the identified segments, the opportunity exists for the occurrence of Type 1 error leading to false positives. Thus, future applications of segmentation analysis in the EV market may want to test some of the findings of the research outlined in this paper to determine if the results can be replicated.
CONCLUSIONS
Overall, the results presented in this paper demonstrate that a significant degree of stratification is present in reference to the early market for EVs. Segments have formed with distinct features which may indicate that their preferences for EVs are motivated by different factors. With this in mind, this research supports the view that developing transport policy at a market level is limited to only a few options which are likely to hold an effect over all segments. With current UK Government policy toward promoting the demand for EVs focusing primarily on fiscal incentives, information provision and the installation of charging infrastructure (OLEV, 2013), more novel approaches which appreciate the importance of segment profiles have the potential to offer a means through which the transition towards EVs can be accelerated. A potentially more effective approach would be to develop government strategy at the sub-market level, allowing market interventions to be tailored to the specific nuances of targeted segments (Skerlos and Winebrake, 2010; Green et al. 2014) . Such an approach is akin to the sub-market strategies which are applied in marketing environments (Lin, 2002) to promote demand. This has already occurred to a degree, with the Department for Transport in the UK beginning to experiment with market segmentation approaches in order to attain an improved understanding of the mobility needs of citizens (DfT, 2011) .
Considering the distinctive characteristics of the segments identified in this analysis offers one approach to constructing segment level policy. With the segments Environmental Cynics and Weekend Drivers expressing significant aversions to EVs, it is unlikely that these segments will adopt an EV in the near future. Indeed, the aversion appears to be significantly entrenched, with these segments neither considering the environmental consequences of car use to be their responsibility nor the instrumental capabilities of EVs to be particularly valuable. Indeed, the significant degree of importance placed on the instrumental meanings of cars by the Environmental Cynics likely means this segment would only consider an EV once they are perceived as being functionally equivalent to conventional cars. Moreover, the low annual mileage driven by Weekend Drivers and their relatively small outlays on the purchase of vehicles means this segment might be more price sensitive to upfront costs and less concerned with operating costs. These findings suggest that the Environmental Cynics and Weekend Driver market segments are unlikely to become active in the EV market in the shortterm and should be considered for focused policy attention only when the market and the vehicle technology has matured.
At the other end of the EV preference scale, the segments Early Adopters and Keen Greens display markedly high preferences for EVs. Indeed, these two clusters have EV preferences comparable to those for conventional vehicles, indicating their distinct likelihood to consider an EV in their next car purchase. Knowing the features of these segments allows decision makers to better target policy and market interventions to the individuals who will be most receptive to it. Moreover, the principal features of these market segments provide insights regarding what type of interventions may be more effective. Keen Greens, for example, are likely to be receptive to short-term policy which focuses on the environmental benefits of EVs whilst stressing the negative externalities associated with the operation of conventional cars. In terms of the Early Adopter segment, with this group exhibiting a desire to own new technology alongside a self-perception of being innovative, they are likely to be open to policy that positions EVs as prominent technological innovations. Targeting these two segments with policy initiatives and market interventions during the short term has the potential to enhance the probability of EV adoption.
Car Enthusiasts display a number of encouraging characteristics, such as high levels of consumer innovativeness and an interest in and connection to cars in general, but hold relatively muted preferences for EVs. This market segment could perhaps benefit from medium-term policy initiatives intended to shift the symbolic meanings associated with EVs away from environmental considerations and more towards their embodiment of advanced technologies. If EVs continue to be regarded as instrumentally inferior to conventional cars on issues related to performance, it is unlikely that individuals who fit the Car Enthusiast profile will be attracted to them. Indeed, with this segment being motivated by egoistic principles, it is likely that they would desire a car which matches their self-image of power and authority.
However, the development and application of sub-market strategies may also present a number of challenges which could affect the viability and acceptability of the approach. Firstly, the formation of sub-market policy necessitates an accurate and broad understanding of the different segments active in the area of interest. The research presented in this paper provides a template of how to conduct such an analysis (through an integrated psychographic and demographic approach), though repeated sampling will be required in order to understand the dynamics of the segments and how they respond to interventions. Such an extended project would likely require the allocation of considerable resources to conduct effectively. Thus, the benefits of applying a sub-market policy approach should be considered alongside the possible costs. Secondly, the development of sub-market policy could introduce inequalities into the market, whereby the interests of certain segments are given precedence over others. This could occur unintentionally, as civil servants may naturally concentrate on the nuances of particular segments without considering the implications on other consumer groups. Thus, a balanced approach seems preferable, which encourages policy makers to repeatedly alter the resolution of their perspectives (from segment to market) to consider the needs of the segments and the wider market together rather than in isolation. With this in mind, a cautious approach to considering the implementation of sub-market policy, potentially based on a staged introduction of initiatives which gradually build in scope, would likely prove favourable. 
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